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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a wafer processing system for 
making a radial uniform plasma over the whole surface of a substrate 
or an rf electrode having a large area. 
SOLUTION: The plasma is produced by a capacitively coupled 
mechanism. The system has a reactor, an rf electrode, a dielectric 
plate, and first and second rf current sources. The reactor is provided 
with a wafer holder. The rf electrode is integrated into the wafer holder 
and has a capacitance and/or inductance control section on a surface 
thereof. This section sets the capacitance between the rf electrode and 
the plasma and/or the inductance from an edge to a center of the rf 
electrode. The dielectric plate is fixed to the upper surface of the rf 
electrode. The wafer is placed on the dielectric plate. The first rf 
current source supplies an rf current, operating at a first frequency to 
the rf electrode. The second rf current source supplies an rf current, 

operating at a second frequency to the rf electrode. Both plasmas produced by the rf current, operating at 
the first frequency and the rf current operating at the second frequency are combined so as to make the 
plasma radially uniform over the whole area of the wafer. 
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PROBLEM TO BE SOLVED: To provide a wafer processing system for making a 
radial uniform f SBSffl over the whole surface of a substrate or an rf electrode 
having a large area. 

SOLUTION: The is produced by a capacitively coupled mechanism. The 

system has a reactor, an rf electrode, a dielectric plate, and first and second 
rf current sources. The reactor is provided with a wafer holder. The rf 
electrode is integrated into the wafer holder and has a capacitance and/or 
inductance control section on a surface there of. Thi s section sets the 
capacitance between the rf electrode and the HUffl and/or the inductance from 
an edge to a center of the rf electrode. The dielectric plate is fixed to the 
upper surf ace of the rf electrode. The wafer is placed on the dielectric 
plate. The RffiWHWIffSTBiffTO supplies an rf current, operating at a 
first frequency to the rf electrode. The second rf current source supplies an 
rf current, operating at a second frequency to the rf electrode. Both plasmas 
produced by the rf curr ent, operating at the first frequency and the recurrent 
operating at the second EBHRffSB B^^ so as to make the BIeHBISi 
radially uniform over the whole area of the wafer. 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The field of application of industry] This invention relates the plasma of the direction of a path to the plasma treatment 
system which has a controllable property in homogeneity over the wafer of a large area, or the whole surface of an RF 
electrode especially about the wafer processing system which uses the direction homogeneity plasma of the diameter of 
a wafer front face. This system is used for etching, chemical vapor growth, or spatter membrane formation. 
[0002] 

[Description of the Prior Art] Since the large area plasma treatment system equipped with the homogeneity of the 
plasma improved in the direction of a path over the whole surface of the front face of a wafer or a substrate processes 
without producing a charge induction damage uniformly [ wafer / large area ] in the direction of a path, a demand is 
very high. Especially the plasma exchange dry etching of the dielectric film on the front face of a wafer needs the higher 
homogeneity of the plasma over all wafer front faces in order to prevent a charge induction damage from the device 
made on the front face of a wafer. However, use of the conventional capacitive coupling mold plasma (CCP) has a limit 
[ acquiring the uniform high plasma according to the direction of a path with increase of the dimension of an RF 
electrode, or increase of the magnitude of a wafer ]. This is explained with reference to drawing 10 and drawing 1 1 . 
[0003] Drawing 1 0 shows drawing which simplified the typical conventional plasma treatment reaction container 201 
used for application of etching. This reaction container 201 consists of the wafer holder 203 and the cylindrical shape 
side attachment wall 204 which are prepared in a bottom plate 202 and this bottom wall 202, a top plate 205, a gas 
installation port 206, and a flueing port 207. The wafer holder 203 is supported by the shaft 208 fixed to the bottom 
plate 202. The gas installation port 206 is established in the inside field of a top plate 205 in order to form 
GASURIZABU 209. The flueing port 207 is formed in the bottom edge of a cylindrical shape side attachment wall. RF 
electrode 210 is incorporated in the wafer holder 203. The dielectric plate 21 1 is arranged at the RF electrode 210 
bottom. The wafer (or substrate) 212 processed is arranged on said dielectric plate 211. The side of RF electrode 210 
else is usually covered with the dielectric matter 213. A power source 214 supplies high-frequency power to RF 
electrode 210 via a matching circuit 215, a cable 216, and a conductor 217. 

[0004] Process gas is usually supplied to the gas reservoir 209 through the main gas installation ports 218, and is 
introduced into the reaction container 201 through some gas installation ports 206. Usually, the cylindrical shape side 
attachment wall 204 and the top plate 205 are made from the metal, and are grounded electrically. In some plasma 
systems, a top plate 205 may be made with the dielectric matter. 

[0005] A (radio frequency) is supplied for the high frequency current which operates on the frequency in the range of 1- 
100MHz to RF electrode 210, and the plasma is generated by the capacity-coupling mold device when the low voltage 
force, for example, a pressure lower than 200mToor(s), is maintained inside the reaction container 201 on the other 
hand. It depends for the homogeneity of the direction of a path of the plasma covering the whole surface on the front 
face of a wafer on some parameters like the frequency of the high frequency current applied, high-frequency power, a 
pressure, and the thickness of the dielectric plate 211. 

[0006] As one of the conventional plasma reaction containers, the equipment indicated by JP,60- 160620, A (U.S. Pat. 
No. 4,579,618) is known. This equipment has the improved single electrode reaction container. In order for a single 
electrode to improve a plasma reaction container and to remove the surface residue or particle effectively, the power of 
a RF and low frequency is supplied. In this equipment, typically, a RF is supplied from a 13.56MHz power source, and 
low frequency is supplied from a 100kHz power source. 
[0007] 

[The problem which should be solved by invention] As shown in drawing 10 , when the high frequency current is given 
to the RF electrode 210 bottom, the high frequency current concerned flows to a way outside the direction of a path 
toward the periphery section first, and flows to a way among the directions of a path toward the core of an RF electrode 
210 top at the degree. So, the consistency of the high frequency current comes to increase toward the core of RF 



electrode 210. While the high frequency current flows the top face of RF electrode 210, the high frequency current is 
combined with the plasma in capacity through the dielectric plate 21 1. Since the higher current density in the central 
field of RF electrode 210 exists, the high-frequency power combined with the plasma from the central field of RF 
electrode 210 is higher similarly. 

[0008] In most conventional sources of the plasma which include the source of the plasma shown by drawing 10 on 
account of the reason mentioned above, the radial-distribution gestalt (profile) 219 of a plasma consistency is shown in 
drawing 1 1 . In this profile 219, a central field has a higher plasma consistency and the plasma consistency of a 
parenthesis is falling gradually toward an edge. On account of these uneven radial distribution of the plasma, the 
processing speed in a wafer front face serves as an ununiformity similarly. 

[0009] On the other hand, the plasma reaction container equipment of the above-mentioned reference has the single 
electrode with which a pred etermined RE and low frequency are given. However, it cannot perform attaining the large 
area plasmajo la^niform consi stencyj iUhe direction of a path demanded according to the structure of fulfilling the 
conditions described by the above-mentioned reference. 

AOOIO] The purpose of this invention is to offer the wafer processing system using the direction homogeneity plasma of 
T$ie diameter of a wafer front face which makes the uniform plasma in the direction of a path over the substrate of a 
Uarge area which solves the above-mentioned problem, or the whole surface of an RF electrode. 
[0011] 

[Means for Solving the Problem] The system by this invention is constituted as follows, in order to attain the above- 
mentioned purpose — 

[0012] The^^s t syst erp^y this invention processes the wafer concerned using the uniform plasma over the front face of a 
wafer in thrdirection of a path. The plasma is made by the device (a mechanism, capacitive coupling device) combined 
in capacity. The system concerned has a reaction container, an RF electrode, a dielectric plate, and thej st and 2nd RF 
current source. The reaction container was grounded and is further equipped with a wafer holder and gas induction. A 
wafer is carried on a wafer holder and process gas is introduced through gas induction. An RF electrode is incorporated 
into a wafer holder and has capacitance and/or an inductance control section in the front face. This part sets up the 
capacitance between an RF electrode and the plasma (electrostatic capacity), and/or the inductance from the edge of an 
RF electrode to a core. The dielectric plate is being fixed to the top face of an RF electrode. A wafer is a rranged on a 
dielectric plate. The 1st RF current source supplies the high frequency current which operates on the 1st frequency to an 
RF electrode. The 2nd current source supplies the high frequency current which operates on the 2nd frequency to the 
above-mentioned R F electr ode. In the above-mentioned system, two plasma made by the high frequencj^irre^^ 
operates on the 1st frequency, and the high frequency current which operates on the 2nd frequency i^compounded^id 
makes the uniform plasmaj njhe direction of a path over the whole surface product of a wafer. 

[0013] In the above-mentioned system of this invention, preferably, capacitance and/or an inductance control section are 
the slots of two or more concentric circles formed on the front face of an RF electrode, and the dielectric matter is filled 
by each of a slot. 

[0014] In the above-mentioned system of this invention, capacitance and/or an inductance control section are dielectric 
plates with which thickness is gradually increased toward the core of an RF electrode preferably. 
[0015] In the above-mentioned system of this invention, preferably, the 1st frequency is in the range of VHF, and the 
2nd frequency jsjn .the range of HF. 

[0016] T^ndjystem of this invention makes the plasma based on the device similarly combined in capacity again. 
This 2nd systenThas the above-mentioned reaction container, the single RF electrode, the dielectric plate^nd the RF 
current source. A single RF electrode is incorporated into a wafer holder. A dielectric plate is fixed to the top face of an 
RF electrode. It functions as capacitance and/or an inductance control section, and this sets up the inductance from a 
setup of the capacitance between an RF electrode and the plasma, and/or the edge of an RF electrode to a coig^ARF 
cun-entSAurce supplies the high frequency current which operates to an RF electrode in a 10-100MHz frequency 
domain. In the above-mentioned system, by controlling capacitance and/or an inductance by above-mentioned 
capacitance and/or an above-mentioned inductance control section, the plasma made by the high frequency current is set 
up so that the uniform plasma may be made in the direction of a path. 

[0017] In the above-mentioned system of this invention, preferably, the dielectric plate is monotonous, and capacitance 
and/or an inductance control section are formed so that the dielectric matter in each part of a dielectric plate may be 
changed. 

[0018] In the above-mentioned system of this invention, capacitance and/or an inductance control section are dielectric 
plates with which thickness decreases gradually or is increased toward the core of an RF electrode preferably. 
[0019] In the above-mentioned system of this invention, each of these slots is preferably filled by the dielectric matter 
including the slot of two or more concentric circles where capacitance and/or an inductance control section were formed 
on the front face of an RF electrode. 



[0020] The 3rd system of this invention makes the plasma based on the device similarly combined in capacity again. 
The 2nd system has the above-mentioned reaction container, 1st, 2nd, and 3rd RF electrode, 1st and 2nd dielectric plate 
and 1st, 2nd, and 3rd RF current source. The 1st RF electrode is prepared in the reaction container bottom, and in order 
to control the capacitance between the 1st RF electrode and the plasma, and/or the inductance from the edge of the 1 st 
electrode to a core, it has the slot of two or more concentric circles on the inferior surface of tongue. Each slot is filled 
by the dielectric matter. The 1st dielectric plate is being fixed to the bottom side of the 1st RF electrode. The 2nd RF 
electrode is incorporated in the wafer holder. The 2nd dielectric plate is being fixed to the top front face of the 2nd RF 
electrode. The Is tRF curren t source supplies the high frequency current which operates on the 1st frequency to the 1st 
RF electrode, an7ffie~2 nd' RF c urrent source supplies the high frequency current which operates on the 2nd frequency to 
the 1st RF electrode. In this~system, two plasma made by the high frequency current which operates on the 1st 
frequency, and the high frequency current which operates on the 2nd frequency is compounded by the plasma uneven in 
the direction of a path, and this plasma is diffused toward a wafer, consequently it becomes the uniform plasma in the 
direction of a path. 

[0021] In the above-mentioned system of this invention, the 3%L RF current source supplie s preferably the high 
frequency current which operates on the 3rd frequency to me||ndpRF electrode. 

[0022] In the above-mentioned system of this invention, the ls f frequency is in the range of VHF, and the 2nd 
frequency is in the range of HF to this. 

[0023] In the above-mentioned system of this invention, the 3rd frequency is in the range of 30MHz from several kHz. 
[0024] 



JEntbodiment of the Invention] Bktov/,a suitable operation gestalt is explained with reference to an accompanying 
Stowing. The detail of this invention is clarified through the next explanation about an operation gestalt. 
[0025] The 1st operation gestalt of this invention is explained with reference to drawing 1 , and 2 and 3. DrawingJ_ 
shows drawing of longitudinal section of the plasma treatment system of the 1st operation gestalt. This plasma treatment 
system has the reaction container 10. This reaction container 10 consists of a top plate 1 1, a bottom wall 12, and a 
cylindrical shape side attachment wall 13. The reaction container 10 has the wafer holder 14 in the interior. The shaft 
prepared in the bottom wall 12 is supporting the wafer holder 14. A shaft 15 is moved up and down preferably. The 
wafer holder 14 contains the dielectric plate (dielectric plate) 17 arranged on RF electrode 16 and this RF electrode 16. 
A top plate 1 1 has main gas induction 1 1A and the gas installation plate 18, and some gas inlets 19 are formed in the 
gas installation plate 18. The gas reservoir 20 is formed between a top plate 1 1 and the gas installation plate 18. The 
cylindrical shape side attachment wall 13 is equipped with the gas discharge section 21 in the bottom. 
[0026] The cylindrical shape side attachment wall 13 and the top plateJJ = axe-made from the metal, and they are 
grounded electrically. Process gas is usually supplied to the garresCTV0Tr2tTthrough main and gas induction 11 A, and is 
introduced into the reaction container 10 through some gasjnjejtsj 9. The gas inside the reaction container 10 is 
exhausted through the gas discharge section 21, and the gas discharge section 21 concerned is connected to the 
exhauster which is not shown in drawing 1 . The variable orifice fixed to the gas discharge section 21 usually controls 
the pressure inside the reaction container 10. The variable orifice is not illustrated in drawing ^, . In addition, the 
migration device to which a shaft 15 is moved in drawing is omitted. 

[0027] In the wafer holder 14, the flank and pars basilaris ossis occipitalis of RF electrode 16 are covered with the 
dielectric member 22. Furthermore, the flank and pars basilaris ossis occipitalis of the dielectric member 22 are covered 
with the outer wall 23. It is carried on the dielectric plate 17, the wafer 24, i.e., the substrate, which should be processed. 

[0028] Spacing between a wafer 24 and the gas installation plate 18 is set so that it may become predetermined spacing, 
however this is not an important matter. The spacing is changeable within the limits of 10- 100mm. The wafer holder 14 
is carried on a shaft 15, is supported, and usually moves the shaft 15 concerned up and down according to the migration 
device which is not illustrated as explained in the top. However, the wafer holder 15 is also fixable to the bottom plate 
12 of the reaction container 10. The outer wall 23 of the wafer holder 14 is made from a metal, and is grounded 
electrically. 

[0029] The plan of only RF electrode 16 is shown in drawing 2 . RF electrode 16 is made from a metal, for example, is 
made from aluminum (aluminum). The diameter of RF electrode 16 which has a round disk configuration is the same as 
the diameter of the abbreviation wafer 24, or usually larger than the diameter of a wafer only in about a few. RF 
electrode 16 usually contains other cooling systems which are not shown in drawing, including a water jacket. A water 
jacket is used for cooling and reducing the temperature of a wafer while processing a wafer. Furthermore, RF electrode 
16 has the narrow circular slot 25 (a trench (trench) or groove (groove)) on two or more concentric circles on the top 
front face. The core of these slots 25 is in agreement with the core of RF electrode 16. The width of face of a slot 25 is 
not an important thing, and it is about 1mm. Although the depth of a slot 25 is not similarly important again, either, it 
may be within the limits of 0-10mm. Spacing between two adjacent slots 25 can be changed in l-5mm. Even if the 



same, spacing between two adjacent slots on the arbitration is good, or it is not necessary to make it the same. 
Therefore, it depends for the number of the slots 25 in the top face of RF electrode 16 on the conditions of the physical 
magnitude like the diameter of RF electrode 16, the width of face of a slot, and spacing of two adjacent slots. 
[0030] Each of two or more slots 25 formed in the top face of RF electrode 16 is filled with the dielectric matter 26. The 
example of the dielectric matter 26 is a quartz or a ceramic. The dielectric matter 26 filled by the slot 25 contributes to 
control of the inductance defined between the rims and cores in RF electrode 16. The above-mentioned inductance of 
RF electrode 16 may be set as a desirable thing. 

[0031] On the other hand, other slots which are similar on the inferior surface of tongue of the dielectric plate 17 at 
them can also be made instead of filling the slot 25 in the top face of RF electrode 16 with the dielectric matter 26. In 
this case, similarly, the dielectric plate equipped with the bottom slot is fixed again so that the same structure made by 
the relation between the dielectric plate 17 and RF electrode 16 as shown in the top face of an RF electrode at drawing 1 
may be made. 

[0032] The dielectric plate 17 is usually made by the ceramic. However, other matter can be used similarly. The 
dielectric plate 17 needs to be fixed to RF electrode 16 and to have good physical contact by between them. Since it has 
good thermal conductivity between the dielectric plate 17 and RF electrode 16, this is an important thing. So, in fixing 
the dielectric plate 17 to RF electrode 16, the process of metallic bond (metal bonding) or diffusion association 
(diffusionbonding) can be used. 

[0033] When two high frequenc y current wh ich operates on the frequency of two different RFs is applied to RF 
electrode 16, the plasma is. generated over the whole surface of the front face of a wafer 24 based on a capacity-coupling 
device. The generated plasma has the description of a uniform consistency in the direction of a path over all the front 
faces of a wafer 24. It depends for the homogeneity of the direction of a path of the plasma on a pressure, the high- 
frequency power of each high frequency, and the thickness of the dielectric plate 17 and some parameters like 
resistance. 

[0034] The core of the inferior surface of tongue of RF electrode 16 is connected to two RF generators 31 and 32 via 
matching circuits 33 and 34, the high frequency mixer 35, the high frequency input cable 36, and the high frequency 
input dynamic body 37. There is one frequency of the se RF generators 31 and 3 2 in the range of VHF, and the 
frequency of otherj^generators is in * e ran 8 e of HF t( ^h[ s - For example, 80MHz is chosen as VHF and 10MHz is 
chosen as HF. In addition, the frequency of a low side should be noticed about that it should not be made too much low 
like several kHz. If the frequency of a RF becomes too much low, the high-frequency power given to RF electrode 16 
mainly contributes to the process of acceleration of ion, and it is because the co ntribution to a plasma production 
process becomes less important. So, about the frequency of the low side^hosep^ it must become large enough so that the 

f one section of the high-frequency power by the side of the low frequency-cdncerned may contribute to plasma 
production. By c hoosinghigh frequenc y, it is desirable to choose the frequency in the high edge of VHF range like 

WoOMHz. The HigHerratTpart of the high-frequency power by the side of high frequency contributes to plasma 
production, and, on the other hand, only the smaller rate part contributes to the acceleration process of ion. 
[0035] The dielectric plate 17 is arranged and fixed to the top face of RF electrode 16. The diameter of the dielectric 
plate 17 is usually equal to the diameter of RF electrode 16. The thickness of the dielectric plate 16 can be changed from 
several micrometers to several mm. Usually, a dielectric plate with a thickness of about 3mm is used. 
[0036] Here, the controllability of the direction homogeneity of a path of the plasma generated by the frequency of two 
RFs in the system mentioned above is explained with reference to drawing 3 , and 4A, 4B and 4C. drawing 3 - RF 
electrode 16, the dielectric plate 17, and a RF input - drawing of longitudinal section where the conductor 37 was 
expanded is shown. Drawing 4 A, and 4B and 4C show the radial-distribution gestalt (profile) of a plasma consistency. 
In drawing 4 A, and 4B and 4C, an axis of abscissa means the distance which crosses an RF electrode, and an axis of 
ordinate means the consistency of the plasma. In drawing 3 , the capacitance by the dielectric plate 16 is set to C, and 
the inductance to a core 41 from the rim of RF electrode 16 is set to L. About the high frequency current to which the 
frequency f was then given, the capacity impedance ZC and the induction impedance ZL can be written as follows. 
ZC=l-/iomegaCZL=iomegaL - it is omega=2pif here. 

[0037] Here, the frequencies fl and f2 of two RFs are considered. It is fl>f2 here. The following relation can be then 
format-ized. 

ZCfl <ZCf2ZLfl> ZLf2 [0038] When taking fl into consideration, the inductance (induction) impedance from the edge 
of RF electrode 16 to a core becomes higher than a capacitance (capacity) impedance. Therefore, it is begun in capacity 
to combine the high frequency current of a frequency fl with the plasma, when arriving at the top face of RF electrode 
16 rather than flowing toward the core 41 of RF electrode 16. So, only the smaller rate part of the high frequency 
current can arrive at the core of RF electrode 16. For this reason, the direction profile of a path of the plasma generated 
on RF electrode 16 is changed, and drawing 4 A shows the configuration of the direction profile 42 of a path which is 
generated in the case of the high frequency current which has a frequency fl. Drawing 4 A shows change of the plasma 



consistency profile of high-frequency power (PI, P2, P3) similarly again. 

[0039] The high frequency current of a frequency f2 has a higher capacity impedance on the contrary, it is combined 
with the plasma through the dielectric plate 17, and most high frequency current of a frequency f2 flows at the core 41 
of RF electrode 16 in this way. This produces higher RF current density at the core 41 of RF electrode 16. So, the 
direction profile 43 of a path of the plasma generated by this 12 high frequency current takes the configuration given in 
drawing 4 B. Change of the direction profile of a path of the plasma consistency accompanying the high-frequency 
power (PI , P2, P3) applied is similarly shown in drawing 4 B again. 

[0040] When choosing one [ suitable ] of the above-mentioned high-frequency power PI, P2, and P3 about the 
frequencies fl and f2 of two RFs, the combined plasma consistenc y forms the uniform . plasma in the directionof_a_path 
over the front face of a wafer 24, as shown in drawing 4 C. According to the example of drawing 4 C, the direction 
homogeneity plasma of a path which has the direction profile 44 of a path is made when choosing the direction profiles 
42a and 43a of a path. This means that association of the direction profiles 42a and 43a of a path makes the uniform 
plasma in the direction of a path over all the front faces of a wafer 24. Direction profile of path 42a is based on the 
above f2 and P2, and direction profile of path 43a is based on the above fl and PI . 

[0041] Usually, when changing a plasma production pressure, the direction profile of a path of a plasma consistency is 
changed similarly again. However, in this case, high frequency current fl a nd f2 may be suitably changed a gain until 
the uniform plasma is generated in the direction of a path. Therefore, if thiTtechnique is used, the uniform' plasma can 
be acquired over the range of a considerable pressure in the direction of a path. 

[0042] The valuerof_fl_andJ2-sheuld be taken into consideration in determining the dimension of the slot 25 in RF 
electrode 16. Furthermore, the type and dimension of the matter of the dielectric plate 17 are similarly determined again 
by taking into consideration the frequencies fl and f2 of the selected RF. On the other hand, depending on the 
inductance L in the front face of RF electrode 16, and the capacitance C by the dielectric plate 17, the opposite approach 
that fl and f2 may be chosen can also be performed. Since a plasma consistency profile is produced as it is explained 
first and shown in drawing 4 A, and 4B and 4C, these parameters L, C, fl , and f2 are chosen. When a pressure changes, 
the direction profile of a path of a plasma consistency is changed similarly. Then, the high-frequency power of 
frequencies fl and £2 should be changed until the homogeneity of the **(ed) direction of a path is given. 
[0043] If the above-mentioned system of the 1st operation gestalt is followed, since the slot with which the dielectric 
matter was filled will be formed in the top face of RF electrode 16, it is further increased by the inductance in the front 
face. Instead of increasing an inductance, capacitance is also changeable similarly. For example, as shown in drawing 
5 , RF electrode 45 which is one of the deformation of RF electrode 16 can be made. In this RF electrode 45, it is 
gradually increased by the thickness of the dielectric plate 46 toward that core. In the dielectric plate 46, the capacitance 
CI in a periphery and the capacitance C2 in the field near a core are defined. Capacitance C2 is smaller than capacitance 
CI. According to the dielectric plate 46, capacitance is changed depending on the location of the direction of a path. The 
above-mentioned structure of RF electrode 45 and the dielectric plate 45 can improve the controllability of the flow of 
the high frequency current, and it can improve a plasma consistency profile so that it may become further more 
desirable. 

[0044] Next, the 2nd operation gestalt concerning this invention is explained with reference to drawing_6 . This drawing 
shows the sectional view of the plasma treatment system by the 2nd operation gestalt. In drawing^ , the reference 
number with the same, respectively same element is substantially assigned with the element explained with the 1st 
operation gestalt. The plasma treatment system of the 2nd operation gestalt has two RF electrodes 51, i.e., an up 
electrode, and lower RF electrode 52. Lower RF electrode 52 is incorporated in the wafer holder 14JLJp RF electrode 51 
is arranged in parallel above the wafer holder 14. 

[0045] The source of the plasma of the 2nd operation gestalt consists of two above-mentioned RF electrodes 51 and 52. 
The inferior surface of tongue of up RF electrode 51 is equipped with two or more slots 53, and each of two or more 
slots is filled with the dielectric matter 54. The slot 53, the structure, and an operation of the dielectric matter 54 are the 
same as those structures where it was explained in the 1st operation gestalt. Up RF electrode 51 is surrounded and 
supported by the dielectric supporter material 50. On the other hand, lower RF electrode 52 has the only round disk 
configuration. The dielectric plate 17 is arranged on lower RF electrode 52. 

[0046] Similarly, the dimension of a slot 53 is chosen again, as explained in the 1st operation gestalt. Furthermore, the 
inferior surface of tongue of up RF electrode 51 is covered with the dielectric plate 55. Only 10-50mm of the diameter 
of up RF electrode 51 is usually larger than the diameter of the wafer arranged on the wafer holder 14. The description 
of all others of up RF electrode 51, a slot 53, the dielectric matter 54, and the dielectric plate 55 is the same as them 
about RF electrode 16 explained in the 1st operation gestalt. The location of lower RF electrode 52 is the same as the 
location where RF electrode 16 exists substantially. H igh-frequency po weius-su pplied to.upJRF electrode 51 fr om two 
different Vii gh-frpqiipm>y-pAwer-gftnKratnr<; which operates. on two differen t Jrequencies. The attribute of these high- 
frequency power generators is similar with them which were similarly given with the 1st operation gestalt again. That 



is, the core of the top face of up RF electrode 51 is connected to RF generators 31 and 32 via matching circuits 33 and 
34, the high-frequency-current mixer 35, and the high frequency input cable 36. 

[0047] In the wafer holder 14, the dielectric plate 17 arranged on lower RF electrode 52 is not an essential thing. In this 
case, a wafer 24 can also be directly placed on lower RF electrode 52. Lower RF electrode 52 can give high-frequency 
power, the high-frequency power given to lower RF electrode 52 - RF generator (high frequency generator) 57 to the 
matching circuit 56, and an input - it is supplied through a conductor 37. The frequency of the high-frequency power 
from RF generator 57 is not an important thing, for example, is changed from several kHz to 30MHz. In addition, the 
high-frequency power which RF electrode 52 is given should be noticed about it not being essential. 
[0048] Process gas is introduced into the reaction container 10 through the gas installation hole 58 of the shoes formed 
on the circular tubing 59 which approached the side attachment wall 13 and was formed. The circular tubing 59 is 
arranged along with a part for the upper part of the inside of a side attachment wall 13, and the gas emitted from the gas 
installation hole 58 is given to the tooth space between up RF electrode 51 and the wafer 24 which should be processed. 
However, this gas installation approach is not an important thing, and can use the different approach of so introducing 
gas in a reaction container. 

[0049] The plasma is generated by applying the high frequency current to up RF electrode 5 1 . On the other hand, the 
high frequency current applied to lower RF electrode 52 is used in order to control the energy of the ion which mainly 
collides with a wafer front face. 

[0050] The frequency of the high frequency current applied to up RF electrode 51 is fl and f2 which were mentioned 
above. The range of fl and f2 is as the 1st operation gestalt having been described, the direction [ in / after determining 
a dimension about the slot 53 and the dielectric plate 55 with which up RF electrode 51 and the dielectric matter 54 
were filled / in frequencies fl and f2 / a wafer front face ] of a path - it is chosen so that the plasma of a uniform 
consistency can be given, or it is materialized also when reverse. 

[0051] As compared with the 1st operation gestalt, I hear that the high frequency current with the frequency of fl and f2 
changes, and there are main differences in the 2nd operation gestalt so that the uniform plasma may be given in the 
direction of a path on the front face of the wafer which exists on the lower RF electrode of the opposite side. So, in the 
case of the 2nd operation gestalt, the direction plasma consistency profile of a path on an up RF electrode does not need 
to be uniform in essence. Drawing 7 shows change of the direction plasma consistency profile of a path in the space 
between up RF electrode 51 and lower RF electrode 52. The direction plasma consistency profile 61 of a path just under 
up RF electrode 51 is the plasma of a consistency uneven in the direction of a path, on the other hand the direction 
plasma consistency profile 62 of a path right above lower RF electrode 52 is the consistency plasma uniform in the 
direction of a path. In the direction of [ from the up electrode 51 ] the lower electrode 52, the direction plasma 
consistency profile 61 of a path changes to the direction plasma consistency profile 62 of a path gradually, and goes. 
[0052] Again, the slot 53 with which the dielectric matter 54 currently formed in the inferior surface of tongue of up RF 
electrode 51 was filled is not essential to using this technique so that it may be explained to the 1st operation gestalt. 
Instead, the thickness of the dielectric plate 55 or the matter of the dielectric plate 55 is also changeable. 
[0053] Next, the 3rd operation gestalt is explained with reference to drawing 8 and drawing 9 . Drawing J, shows the 
sectional view of the reaction container of the 3rd operation gestalt. In the reaction container of the 3rd operation 
gestalt, the structure of an RF electrode is similar to it of the 1st operation gestalt. The reference number with the same, 
respectively same element is substantially assigned with the element explained with the 1st operation gestalt in the 3rd 
operation gestalt. The source of the plasma established in the reaction container 10 by the 3rd operation gestalt has 
single RF electrode 71 prepared in the interior of the wafer holder 14. If the structure shown in drawing 8 is followed, 
RF electrode 71 is not equipped with a slot and the dielectric matter. The dielectric plate 72 with which the wafer 24 
which should be processed was carried is arranged on RF electrode 71. the input cable 36 of the RF generator 73 to the 
matching circuit 74 and the above-mentioned, and an input - the high frequency current which operates on the 
frequency of the range of about 10-100MHz through a conductor 37 is given. [ RF electrode 71 ] Other configurations 
are the same as them of the 1st operation gestalt. So, the explanation about other configurations is omitted. 
[0054] RF electrode 71 is the nest part of the wafer holder 14. The diameter of RF electrode 71 is usually chosen so that 
a wafer may be a diameter mostly. The top face of RF electrode 71 and the inferior surface of tongue of the dielectric 
plate 72 are desirable flat configurations. 

[0055] The thickness of the dielectric plate 72 is determined as follows. 

[0056] As stated in the top, the high frequency current to which RF electrode 71 operates in an about 10 to 100MHz 
frequency range is given. As explained by the 1st operation gestalt, this high frequency current is combined with the 
plasma based on the device combined in capacity through the dielectric plate 72. The high frequency current meets with 
the impedance of two types, i.e., a capacity impedance and an induction impedance which was stated with the 1st 
operation gestalt. Supposing a capacity impedance is high as compared with an induction impedance, most high 
frequency current will flow toward the core of RF electrode 71 . So, the high frequency current of a higher frequency 



flows to the plasma in a central field via capacity coupling. As compared with a plasma consistency [ in / in this / the 
edge of an RF electrode ], a higher plasma consistency is made in a central field. 

[0057] On the contrary, if a capacity impedance is low as compared with an induction impedance, most high frequency 
current will be combined with the plasma in the rim of RF electrode 71 rather than flowing at the core of RF electrode 
71 . This brings the result of bringing about the plasma of a higher consistency in the rim of RF electrode 71 . 
[0058] Therefore, by making it dependent on the part of the dielectric plate 72 in the direction of a path, and choosing 
the suitable dielectric matter, the capacitance (C) of those parts can be changed so that the direction homogeneity 
plasma of a path on the front face of a wafer 24 may be made. On the other hand, similarly, the inductance (L) in the top 
face of RF electrode 71 can be changed again so that the direction homogeneity plasma of a path on a wafer front face 
may be made. 

[0059] Furthermore, the frequency of the high-frequency power applied in order to obtain the same result is also 
changeable instead of changing capacitance and/or an inductance, in order to make the uniform plasma in the direction 
of a path as stated in the top. In this case, capacitance and an inductance are held uniformly, and another side and a 
frequency are changed until the uniform plasma is brought about in the direction of a path as a result on a wafer front 
face. 

[0060] Furthermore, in order to change capacitance, an inductance, or both to coincidence, as shown in a different 
gestalt (A) about the top face of RF electrode 71, for example, drawin g 9 , and drawing 9 (B), it can choose. As shown 
in drawing 9 R> 9 (A) and drawing 9 (B), the top face of an RF electrode (71a, 71b) and the inferior surface of tongue 
of a dielectric plate (72a, 72b) can be made into a convex or concave pyramid configuration. Depending on the top-face 
configuration of RF electrode 71, the inferior surface of tongue of the dielectric plate 72 can be changed, and, as a 
result, the dielectric plate 72 can be suitably fixed on RF electrode 71. That is, as shown in drawin g_9 (A), when the top 
face of RF electrode 71a is a convex pyramid configuration, the inferior surface of tongue of dielectric plate 72 A is a 
concave pyramid configuration. As shown in drawing 9 (B), when the top face of RF electrode 7 IB is a concave 
pyramid configuration on the contrary, the inferior surface of tongue of dielectric plate 72B is a convex pyramid 
configuration. 

[0061] By choosing suitable thickness to the dielectric plate 72, as mentioned above, capacitance (C) is changed so that 
the uniform plasma may be made in the direction of a path on a wafer front face. The inductance (L) in the top face of 
an RF electrode can be changed so that the still more uniform plasma in the direction of a path on a wafer front face 
may be made. 

[0062] Furthermore, it is also possible to have a slot, as shown to drawing 9 (C) by the top face of RF electrode 71. The 
structure of the example shown in drawing 9 R> 9 (C) and an operation are the same as them which were explained in 
the 1st operation gestalt. 

[0063] Although this invention was explained with reference to the special operation gestalt, it is clear from the pneuma 
and the range of this invention that the various deformation and the change for this contractor can be produced, without 
getting used. 
[0064] 

[Effect of the Invention] It is improved so that the source of the plasma which has the single RF electrode used for 
making the plasma suitable for a large area wafer based on the device of capacity coupling or the RF electrode of a top 
and the bottom may become possible [ making the plasma which has the profile of a uniform consistency in the 
direction of a path ] according to this invention. The direction plasma consistency profile of a path improved over the 
front face of the RF electrode of a large area or the front face of a wafer easy-izes homogeneous control of a plasma 
consistency in the desirable pressure required of wafer processing. 
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&Kn%mi3.mfe(r)f3miz%Z> X o fc-fe <y h ZtiXti 0 , 

1 0-1 OOmmCOSHrt-C^iifc^-C^ 

L*»L^<c>. *xA-**ri 5liKJS§3Sl 0O& 
«12fcH^-6^i:t,T5S. <7x^-*;^l 4<7) 

[0029] ism%mm 1 6^*ft<o±iiHAia2 tt>v^ 
T^siiTv^. ^&msi 6ii^STf^^ mi 

«$r^-s«^»«ffii 6commi. as. »->x^- 

24c7)ttgfc^tTifeS*\ ifei±«7xM-<oSgJ: ►) 
30 li. a«. 

y>^7Mt «7x^-Sr«®tSS. ^x/\-OiaS 

flii 6ii*<o±mm£m.mm±.<m^nm>m 

2 5(hP>'^-(trench). tWi^P-rferoove) ) Sr 
Wl/O^S. «Iit^><0S2 5c0*'Wi©^mffil6O 
"M^fc^tLTV^. S2 5<0<i»i^SrifcT«^: 

«m«iH*&l »25co3l§t^« 
ti^SS^dfcTli^rV^ 0-1 OmmcOKHrtt 
40 &0#5. 2-^)|?f0^dfli2 5«SOS^(il~5m 
m«^BlT^i.#S. ffig<7)2o^»)^^SO^0 
BIIiPJtKLTt>J:^U £ttmt£L%<Xi> i 

*\ ft^xmmm&i 6<7>±mx<oM2 5m.it. ^ 
mmmie^mk. mm. 2^m t )^om<^m 

[oo3o] mft%m&i 6<7)±m\,zm$&tirzmL<r> 
m2 5<r&«\mmfflim2 6X'mttzixx^h. mm 

MM2 6<rm£m£t:te±7$v7X'3>Z>. S2 5 

izmti$ix^mmmm2 6^ m$m&i6iz&v 
50 hmit^t<mx^mfih^y^^yx(ow& 
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9 

[0031]-*. wmmm2 buzx ->xmmcm 

u-h l 70Tffi±£*:h.£fc^^-Stec>Diit£ftS.r 
kfC£S. Cco^fcUi. m&ztt. TfflfiSfcilx. 
fciiBttTV- h iiS^SSffico±iSfcH i tips *is 

rk < StmfcTV- h 1 7 k S^JEmffi 1 60fflf&iz£ 
[00 32] »»*7V-M7tt. mm. -t7$7? 10 

ozt s . wmru- h 1 7ji^&ms 1 6 

U-h 1 7kiSEi5[fiffil 6«[gfcJ*#$3ftfi^tt£fc 
ofctf>fcfiS&,rk-C*>l>. -eftiMCs BSmttTP-h 
17iSr^m[Sffil6fc:B^tS^kfc:tJV^T. 
^■(■etal bonding)^^J±tefifc^(diffusionbonding) 

[0033] 2-ycom%hiSm$L<r>m}mv®m-& 2 20 

^K^«[BlS^^iSBffil6tafflSnSi:§. r 
-24 e>mM£bt:~>X&1}mzti^Xiit~%®mt 

ee>j. s^aso^s**. miterv— h 1 7<o 
[0034] mmwm 1 6 ^Tffi<^+'Wi. m&w 

3 3, 34. iSE«E£2§3 5 , -mm.K)}*-7)V3 30 
6. a^«[A*irf*3 7S:giLT2'?co^»Sgi3 
1 . 3 2fc£g8*l?»&. ^il^»iS^m3 1 . 
32Olo<0S«aS{±VHF<0®Ht*i3. .rflfcttL 

if. VHFkLT80MHz#g#l$*U HFfcLTl 
0MHz#SJK3;H6. <£n*0E«i«J. 

i k tastes x-hh . Mtt&^tf . t> LmmaLvm 
mimwvismmjja 1 &#T7Xv£j£fcfiire-s 

SSWS^ktioT. mtflOOMHzCOid^V 

h FffiH<7)©^jgt:tj{ts^«s^j^-rs i k ami 

[00 3 5]gim:rw-M7HL «^i!fcSffil6cO 50 
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1 0 

mm. ftffimmi smmz^tw mser 

U-hl 6 (VmAimu mfrt>$Lmm£X'^{t2 it& Z 
k#TSS. fl3mm<0J?A<0t8m7V-b# 

[ 0 0 3 6 ] d it. SB* LfcS'X-f AfciittS 2o<0 

-&nmi&t:. 03, 4 A. 4B, 4C£#!&LTii 

4 A, 4B. 4C«r^X-7SSOg*|6j^Wg© 
(7o7rW £5j^\ 04 A, 4B, 4CfciJWC 

•?tf>«g£gl*t£. @3fct>^T. SWttTV-b 1 
6fci&^^^>'X(iCkS^ ©^aimiil6<7) 
i^S*»^4"t»4 ltcvvfcS>r >-^^>-x(iLk$<x-C 
v^.. ^k#^«Stf^4i.f>it^^«€S[tov^ 

ZlI±. <^«oJ:3fc»<^k*«T&S. 

Zc=l/io)C 
Zl= i «oL 

[0037] ^CIT. 2 o<0©jg^<7)jg&& f i fc f 2 5r 

mukt&ztwxzz. 

Zcf l<Zcf2 
ZLfl>ZLf2 

[0038] fi k£. «^«[«ffil6^» 

&->x. mm. f i cog^ft®£«. ismim® 1 

6<0«t>^4 lUltfl^-oTSatS-kiOitfL^©^ 

1 6 w±ists»rs k ^ tza^x . r 7X?ts 
fj^aj^A^^ftms 1 6 ^^c^iws >rk# 

4 Aii. mm. f i ^ wi-s mmim$L<?)t%£tz$Lf8.z 

1Xh^fa~TU7T4)V42<miJ3:KLX^&. 04 

Att. ^at^fc. mm&mu (Pi. p 2 . p 3 ) 

7X~?®g.7u it A )V<rym&5r; LX . 
[0039] R*Kc. SSSSf 2<0ffi^S®6ttJ: 0© 

mg[<^c^tt^«[«ffil 6*)4m>4 ita^.s. i 
«0ikii. ©^S^Sl6cr)^4 1t:fcv^TJ: , )a^ 

J; ->X&&Ztih -T^X-io^to-ru vrAiVA 
3«04BttJV^i.^iiSJB«^kS. St/, m 

zti&nmm&j (Pi. P2, p 3 ) tffdx^xv^ 



1 1 

Iz^x^ith. 

[oo4o] 2m&m&<r>mmifi. fztzmtxi. 
MnnmmjjPu Pt. Psoas&i-^ssw-s 

fc? x 2 4 O^ffifcbJt ->XWifi£&-%7'yX 
•?*1&mh. H4CW{5!fcJ:fLtf. g*l6iro7r>f 
*4 4 Jr^-6g*lfiJ^T7X-7<ig^n6]rn7 y 4 
*42a, 4 3a£gS?-t&B|*Ctfui>*t&. dOCfcte 
Sfr|6iro7T>f;l'4 2a. 4 3a^(«xA-2 

^0Zt£jm-t&. Sfr|6]ro7r>f^4 2a»J_tJ2 
f*i:PifcS-?vvti>'5. g:fr|6j7n:7r^4 3ali 

t o o 4 1 ] as. r^Xv^jKEJj^ t 

[0042] mm&m 1 6 tc*j»ts» 2 so^-s^st 
^-SvittctJv^T. fi. ft<7Mmmzti&<zx' 

Hzkh^Wisfyxctztt&LX. fifcfzfcgj? 

S>W5X-fL, C, fi, f»tt. Jfcfcll»Pi$*U *> 
O04A. 4B. 4CK^$ixSrt<. T^Xv&jg 

[ 0 0 4 3 ] SB 1 HJBgffiwJJexX^Afcftilf . 

mmtimmzztizmtmmmm 1 6MM& 
JiJiiSii*. 4yy7?yxzmm?hKh*)\z. mm 

Tx m&v<tt*'*zs?>xcit#&tz&)iyffi£e0) 
*^is?vxCiV%mztih. **ns/9vxc,t\& 
>xc\£*) t,>h§ w SWfltTV- h 4 6 
(cJiifcf. *Ws?yxiiWifo<?>&miz&ftLX& 
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1 2 

S^>t:J:Da*L<=5rS«l:3fc:X7X^S7- 

[0044] #tc. *mnz&i>m2miw®m6i: 
mtLxmwztit. zomtm2mm®tzti>77 
x-?>m->x'rA(r)mmm^Lx^h. meaza^ 
x. mmm>imwnztvkmmtmmizm--%m 
mt. ^tt^tim^mmmm^xtytix^t. ss 

2m&8&M<r)77X~?ymi'X7-Mi^ 2o<D©J3SS 

10 ?%i>i>±3m5itT?m$&m5 2ttL 
[0045] m2msmm<0TyX'7m.ii±Min2'^) 

a^«SS5 1 . 5 2tf^fltj£$*lTH6. ±gfiSM& 
«651^T®tl^S«S5 3SrfiliTfcO. ISSOill 

^^imrnmmsAxm^^tix^. ®53 tm 
mmms 4c?>mmt *mm\tm mmmtzs^x 

20 5Ummtt&&r3m50iz£'?XW*tl. 3&&HX 
v^>. -tf. TafsS«mS5 2{iJHfcAv^T-fX^ 
#£}TLTV^. mrntXTU-h 1 7{iTa©^8M 
5 2<0±fcEg3ivCU6. 

[oo4 6]«5 3co^i. ^afc*^ mimm 
mizts\^xmmzti££o£.msiztLZ>. ±s 
nmticm 5 1 »Tffiiigi«*xv- h 5 5 1 i ^ xw 
htix\^. ±a5aBa«sfii5i<ottgii. as. >>x 

1 4±fcSS$tuf> x^s-^ESJ: 0 1> 1 
30 3 . ^S«c!fe©5 4 . mm#7\s- h 5 5<0^TO* 

Sfiii6t»r5m^»fc^t-c*&. Ta5©ra»«ffi 
5 2«^fiMj±nawt©s»«s 1 6ift?&ti><mt 
mtxbz. ±.mh®mm5 1 H2^<m^mm. 
xmm-i 2-^om^immimijm.m^mm. 

m££^imtmmT*£t>tix:*tLt>kmGiLx^ 

ma 3 3 , 34. mmmfiL&sm 5 . nrnwiW- 

40 -X;l-3 6^SLT^&m®3 1. 3 2t^$^l 
[ 0 0 4 7 ] ? xw-*/^ 1 4 fcfcV . TSSla^ft 

«®5 2<r)±.iz&mztix:mm*7\s-hi 7it*>m 
%zkx\&\,\ zvm&iz&^x. T?mmmm5 

2c7)±fctt£fc>>xM-24£B<.lJ:t,-C#£. 
©^S«S5 2{±^«[B^^i.^S. T^S« 

Ig^SS) 5 7*^S^0»5 6fc>Uj^*3 75raLT 

50 »dW5r^fc-C<i^<. Wi.«iSk Hz 3 0MHz 



13 

®®mm. *mm:ztx^i^zb^zm^t^x 

[0048J 3fcgjgl/Cg<t& 

8*sLT»6^iow4>fc£As*u. P»^5 9 
tt0isi3wrtfflw±a5^fc»oTi;ss^ 

[0049] ryx^xmrnmrnm 5 1 k^ess 

[0050] .tg&i^E&SS 5 1 fcSJflSilSifflaSEfl 
E*«ffi51. i5t€fl^54#Stfc£ft*:if5 3. 18 

mwrv- v 5 5 £i\*XTtmt:&fcLfz&iz. mm. 

f 1 b f itt^x^^fflfcfcttS^faJMr&g^r 

[oo5i]^i mmmzXMLxm 2mmm\z& 
±&mm.m&5 l^KTostritoT^x^g 

.IflfcttLT. TSfg^««ffi5 2<0S±oe* 
TyX-?TS>Z. &)jfaTyX-?®1gTu7T4ll'6 1 

*t<. 

[0052] SIX, ^lHte^®(CllBB$^Srt<. 

k^x*mt&zkxte&\ -e^ftfooc. rnm#r 

U-h 5 5<D^*£fc{i§Sm:rU-h 5 5<#H»®£3? 
[0 0 53] <Kfc. H8fc09^#MUT|g3lli{0gl[ 
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**-r. &3mmm<oBU£^tzti^x&ffiffim?> 
tmtmimmBntti&mLx^z. mmm 
®tzt>^xm i $amwxmiztu&mt mmtzm 

x-vsii. ^x^-^n^^wrtsfc^t^n^*- 
commmm7 lzntx^h. H8tc^$n^flBstc 
^sms7 1 imtwmmm&ffiz-xi^c 
saasn&'<.#'7xA-24*qsa$nfciisf*cx 

10 V-Y7 2 i3Mf®mm7 1 <0±KSS$tlT . s 

E»n&7m. &®wm7 3frt>. matm74k 
mmxto7--7'fr3 6 kxm<k37i:it\jxto£i: 
l o~i oomhz coRHcoj^srd&frt S©iS*l8 

tmtxht. *ix&tzt&0)®fiuz^x(r)Wim\r4m 

[0054] mmmm7 1 a*> x>\-*/w 14m. 
&*mxs>h. nmvM7i<r>m.m±. as. 

20 1 co±iBi:gim*7V-h 7 2<OTffitt#£ L<li^ffl 

[0055] §««crw- h 7 2 <r>m*i*ft<0 X o fcft 

[0056] ±.T&<.t>tvfi:£ o fc. &E»mfli7 1 li 
t3 1 0 MH z*>t 1 0 OMH zC7)ffim&&Xmtt 

-r&^ams&^t^ni.. ^limsjgs-^JiBBsn 

S^tS. as«fKSii. 2o<o^>fr^>f>tr-^>' 
30 -t#*>^ ^ i mmmci&'vzx d&g»>r ytr 

v-yvxmm* > tr-^>xtcjtKLT©v^-c* 

aS»[®£^:a5^i©^a[^i7lc7)^ 
€tS««»te^Sre* LT4"t««fc:fc*t&X5X-?fc 
Jffifc JtK L"C ^'Ij^JStiJ v J: 0^^577W 

[0057] s&uz. Sft-f ye-^yx*ig^^f 
40 -yyxiztmtx&MX'h&KWi. i$m%mfi&) 
±m&. S^atSS 7 1 tfxNXccSfiS c: t x o *> . 
«^»^ffi7loM«fc:fc{tl.X7Xvi:te-&^. c 

<Dzki£%f%$cm7 icotmiza^xx*)^^(o 

[0058] . WsMzmtWrnrXs- Y 7 

2<?>&Mzmzitxmmtmmmt:mm-ti z t 

tZX->X. ZtlttffWftn^rti/fyX (C) £i7x 

f\- 2 4 <r>wmh<m);mi---yyx-?*ft& x o 

50 \<r>SM\Z&Vth4vy99VX (L) £-7x^-«ffl 
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1 5 

[0059] SA»tc. ±T^ytri:<. mmiztt- 

%7yXv*fth1&lZ*-*Xi'9>Xt5£.V/3.1t\S. 

t:#>izm$tih&mm}cr>m&i:$m z t t-c 

tt.2-£t>ti&. 10 
[0 0 6 0] 3£>fc. ^f-vA^yx*^«>fy^^^ 
yx. £MmJ}i:m*££fcZ-£&t:#>iz. it^SB 
«71^JJBfc||LTII££J$B*:i:;itf09 (A) . 
09 (B) £jp2tlhZt<WRt&ZtWX'$i>. 0 

9 (a) t@9 ( b ) i£jji£ti& xdiz^ iSffitemm 

(71a, 7 1b) ffy±mt^WTV-Y (72a, 
7 2b) coTOifltftfcttEHfcOtr? * ^ H^Ktc-r 
hZttfX^h. Ttffiffim 7 1 <D±ffijg#tft# LT 

§&mttx^-h7 2<oToB«s^*u -e-osaiism 
7v- h 7 2iia^aas7 1 <o±tjo(t@s$n* 20 
,rfc#-c$&. -r&i^ 09 (a) ic^fisrt 

&st£fc:tt. ii«i*cr^-h7 2Ao-raJin!i««ot: 

7$-/ K)$irC*S. R*ffc. 09 (B) £5jkittl&Z' 

k < . nmmm7 1 B<o±Bi#iHHfc9t^ 5 >y fj^r 

•CfcS fc SfcUiiimTV- h 7 2 B^TTBteflttWt 
[ 0 0 6 1 ] L^rt < i&m7V- h 7 2 fc*f L 
(C) IJ?xM-f|ffl<o±mfrftfc%-&X7X"?£ 30 

wm£&-%77x~?*fths. 0 tzisM8tm<o±m 
izmhAvrttvx^) iStfttntzzttfT* 

[ 0 0 6 2 ] s feK. ©same 7 1 <n±mxm9 
(O fc*§iisrfc<«$-itoifct,^ri§T&s. 0 

9 (C) fc^$^W«0«5ii:ffffl»i^lll*t»Sifcfc 

[0063] ®m%mmm*mLLx*mmmz 
tvtvfi. Tmmffl»bwmrh\&rtiz>zt%< . % 40 
mstz t ->xm«%m*$z<t*£. tz*t&z t#-c# 

[0064] 

©7n 7 r 4 /l^ftoT^X^S-ft^ ,1 tffl&k tch 
V *^-<r>m£hK'>X®.m2tiX:Wjfo77X-?® 50 
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[0ffi<O©#^BB] 

[0i ] ;<o0»i, ^lUte^cor^xvs^fli^ 

[02] C<O0«. &E«SStf>±ffi0£5r$\ 
[03] ^cO0Ji. »^&SSfc^m(*r^-hcDjfc»c 
S*utBi®0£^rf. 

[04 A] Z<m\t. 7 ; 7X'?1fit\kix<nm®X l & 
•X^ith^Hz.anhWi^r'yX^^TuyrAiv 

[04B] ZffWA. 7yX-?tffitfiC0ftmcefi 
ik.Z1i&m&£mZWm7yX-?®§£rayT4tl> 

[04 ci zamt. ±m<nmi ts^og^Ax^x 

[05] zvmte. iiffiwmkwmfo7)s-y<m<n 
[06] ^<o0{±. &2mmm<?>7yx^m<>m&0 

Brffi0£Srf. 

[07] .ltf>0{i. T^X^aTOSJl&fc^fcfcttS 
WffiTyXv@i£Tuy r A /KD£ft£*cr. 

[08] z<nm\t. &3mffimn7yxvm<mjSL<r> 

[09] C^0»i. ^jft«ei:SimftT^-h^3o 

[01 o] ^<o0«. m-os^ft^so^^fflsii 

hi%$i<r>ma>7yXv*mi'X7-J*i^. 
[01 1] <I<O0»i. 01fc^$tl>ifi6*cO7*7Xvj!!i 

gyxrAtmiis^fix^xvffigrru? r 

[#!SS^iiB8] 
10 

11 h-y7*7*^-F 

12 S« 

1 3 Hl§»lfflg 

14 >>x/N-5jt;^ 

1 6 W§]$Ell§ 

17 simftr^-h 
is xxmxri'-h 

1 9 #xmx& 

20 #xi»aj& 

2 4 ^x'N- 

25 m 

2 6 SISftfe® 

3 1, 3 2 M^QStSSi 

4 2 fafcioT^JSSilSX^X-?^^ 
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17 



4 3 fi££^X&J$.Ztl&77XV(0%im 4 5 

-ra~7y\)V 4 6 
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